Age-related changes in carotid vascular responses to adenosine and nitric oxide in the rat: in vitro and in vivo studies.
We investigated how the ability of adenosine to release nitric oxide (NO) from carotid artery in vitro, and dilator responses evoked in carotid circulation in vivo by systemic infusion of adenosine, change with age in rats of 4-5, 10-12, and 42-44 wk (juvenile, mature, and middle aged). A secondary aim was to follow age-related changes in carotid/cerebral autoregulation. In opened carotid artery, graded doses of adenosine evoked graded increases in NO output measured with a NO sensor that were greater in mature and middle-aged than juvenile rats. Infusion of adenosine to reduce mean arterial pressure (ABP) to approximately 60 mmHg increased carotid vascular conductance (CVC) in all groups, but the increase was larger in mature rats; carotid blood flow (CBF) was unchanged in juvenile, increased in mature, but fell in 4/8 middle-aged rats. The NO synthase inhibitor nitro l-arginine methyl ester (l-NAME; 10 mg/kg iv) increased baseline ABP in all groups but caused larger percentage reductions in baseline CVC and CBF in mature and middle-aged than juvenile rats. Thereafter, the adenosine-evoked increase in CVC was unchanged in juvenile and middle-aged rats, yet CBF remained constant in juvenile but increased in middle-aged rats. In mature rats, the evoked increases in CVC and CBF were attenuated and further attenuated by l-NAME at 30 mg/kg. We propose that the ability of adenosine to release NO and cause vasodilation in the carotid artery and its circulation is greater in mature, than juvenile or middle-aged rats, but NO has greater tonic dilator influence in carotid circulation of mature and middle-aged than juvenile rats. By middle age, the lower limit of cerebral autoregulation has increased such that the tonic dilator influence of NO on ABP and CVC limits autoregulation of CBF to depressor responses. However, partial NO synthase inhibition overcomes this impairment, raising baseline ABP and allowing adenosine-evoked increases in CVC to increase CBF.